ABSTRACT: We describe a new species of Gastrotheca from the Río Abiseo National Park of the San Martín Region in the Andes of northern Peru. The description is based on a series of 29 specimens that were collected between 1989 and 1999 at two localities (Pampa del Cuy, Alpamachay) in the wet puna of the national park between 3380 and 3470 m elevation. The new species has a snout-vent length of 46.9-57.7 mm (53.5 6 3.0) in females (n 5 21), and 35.3-43.8 mm (41.6 6 3.2) in males (n 5 6). In life, the dorsum is pale grayish brown with reddish-brown paravertebral markings or blotches, and the venter is cream. Females have a single median, dorsal brood pouch and release tadpoles in water as indicated by two specimens found at Gosner Stages 45 and 46. The new species is distinguished from all of its congeners by having the dorsum with two reddish-brown paravertebral markings bearing prominent longitudinal ridges and warts. The new species differs from the two other species of Gastrotheca (G. ossilaginis, G. phalarosa) known from the Region San Martín by lacking integumentary-cranial co-ossification (present in G. ossilaginis), by having the skin on dorsum with prominent longitudinal ridges and warts (dorsal skin shagreen in G. ossilaginis), and in producing tadpoles (direct development in G. ossilaginis). The new species most closely resembles G. phalarosa. Both species produce tadpoles, have fingers and toes with lateral fringes, and Finger I larger than Finger II. Gastrotheca phelloderma differs from G. phalarosa by having the skin on dorsum with prominent longitudinal ridges (absent in G. phalarosa), the venter granular (smooth except granular on posterior part of belly and proximal posteroventral surfaces of thighs in G. phalarosa), a palmar tubercle (absent in G. phalarosa), a long and distinct inner tarsal fold (barely evident on distal fifth of tarsus in G. phalarosa), and the throat and belly grayish tan (black with white spots in G. phalarosa).
within the last 10 yr from Peru, four from the Andes of central Peru (G. stictopleura: Duellman et al., 2001 ; G. atympana, G. zeugocystis: Duellman et al., 2004; G. carinaceps: Duellman et al., 2006) , two from the Andes of northern Peru (G. ossilaginis, G. phalarosa: Duellman and Venegas, 2005) , and two from the Andes of southern Peru (''Hyla'' antoniiochoai: De la Riva and Chaparro, 2005, which was transferred to Gastrotheca by Catenazzi and Lehr [2009] ; G. pachachacae : Catenazzi and von May, 2011) .
While reviewing specimens at the Natural History Museum of the University of San Marcos in Lima (Peru), the senior author found an unidentified series of Gastrotheca from the Río Abiseo National Park, Region San Martín, northern Peru. Comparison of these specimens with examined material from herpetological collections as well as with literature, confirmed the existence of a new species of Gastrotheca, which we describe here.
MATERIALS AND METHODS
Specimens were preserved in 10% formalin and stored in 70% ethanol. Sex was determined by the presence of brood pouches or by examination of gonads. Definitions for dermal protuberances follow Duellman and Lehr (2009) . Measurements of 16 morphological characters, numbered diagnostic characters, and format of description follow Duellman et al. (2004) . Measurements were taken with digital calipers under a microscope and rounded to the nearest 0.1 mm; these are: snout-vent length (SVL), tibia length (TL), foot length (FL, distance from proximal margin of inner metatarsal tubercle to tip of Toe IV), head length (HL, from angle of jaw to tip of snout), head width (HW, at level of angle of jaw), eye diameter (ED), tympanum diameter (TY), interorbital distance (IOD), upper eyelid width (EW), internarial distance (IND), eye-nostril distance (E-N, straight line distance between anterior corner of orbit and posterior margin of external nares), nostril-jaw distance (N-J, horizontal distance between the ventral margin of the external naris and the upper lip), orbit-jaw distance (O-J, horizontal distance between the ventral margin of the orbit and the margin of the upper lip), Thumb length (F1L, distance from the proximal edge of the prepollical tubercle to the tip of the finger), Finger-III length (F3L, distance from the proximal edge of the palmar tubercle to the tip of the finger), and width of disc on Finger III (DF3, at middle of disc). Comparative lengths of Fingers I and II were determined by adpressing the fingers against each other. Webbing formula was determined by the method proposed by Savage and Heyer (1967) , as modified by Myers and Duellman (1982) . For comparisons of SVLs among species, data for adult females were used if not otherwise stated. Tadpole stages follow Limbaugh and Volpe (1957) as modified by Gosner (1960) . Drawings were made by E. Lehr using a stereomicroscope with drawing tube attachment. Photographs taken by A. Catenazzi were used for descriptions of coloration in life and are available for all new specimens at the Calphoto online database (http://calphotos.berkeley.edu). Specimens collected were deposited in the herpetological collections of the Museo de Historia Natural, Universidad Nacional Mayor de San Marcos (MUSM) in Lima, Peru. Other museum acronyms follow Sabaj Pérez (2010). For specimens examined, see Appendix I. All geographic coordinates were based on the WGS84 datum.
Gastrotheca phelloderma sp. nov. Gastrotheca sp. nov. 1- Leo 1995 Figs. 1, 2A Holotype.-MUSM 27739 (Fig. 1) , an adult female from Parque Nacional del Río Abiseo at Pampa del Cuy (07u34.89S, 77u27.09W; Fig. 3A ) ca. 24 km NE Pataz at 3400 m elevation, Distrito de Huicungo, Provincia de Mariscal Caceré s, Regió n de San Martín, Peru, collected by M. Leo on 3 August 1990.
Paratypes.-A total of 28 specimens: 6 adult males (MUSM 15966-67, 3760-61, 27751, 27753) , 20 adult females (MUSM 3756-3759, 27735-38, 27740-50, 27752) , 2 juveniles (MUSM 27606: Gosner Stage 46, 27754: Gosner Stage 45) . Twenty specimens (MUSM 27735-38, 27740-54, 27606) 43.8 mm in males) with: (1) tibia length # 52% SVL, slightly shorter than foot; (2) interorbital distance slightly larger than width of upper eyelid; (3) skin on dorsum with prominent longitudinal ridges and scattered warts (Fig. 4) , not co-ossified with skull, lacking transverse ridges; (4) supraciliar processes absent; (5) heel lacking calcar or tubercle; (6) tympanic annulus smooth; (7) Finger I slightly larger than Finger II, width of discs about equal to digits; (8) fingers unwebbed; (9) webbing extending to penultimate subarticular tubercle on Toe IV, to distal subarticular tubercle on Toe V; (10) in life, dorsum pale grayish brown with reddishbrown paravertebral markings or blotches; (11) head markings consisting of pale margin of upper lip; (12) pale dorsolateral stripe absent; (13) in life, flanks tan with a reddishbrown diagonal stripe extending from behind jaw to middle of flank; (14) in life, venter cream; (15) single brood pouch. Gastrotheca phelloderma is readily distinguished from the other species of Gastrotheca by having the dorsum with two dark brown paravertebral markings bearing prominent longitudinal ridges and warts (Figs. 3 and 4) . Gastrotheca phelloderma differs from the two other species of Gastrotheca (G. ossilaginis, G. phalarosa) known from the Region San Martín in the Andes of northern Peru (Fig. 5 ) by lacking integumentary-cranial co-ossification (present in G. ossilaginis), by having the skin on dorsum with prominent longitudinal ridges and warts (dorsal skin shagreen in G. ossilaginis), and in producing tadpoles (direct development in G. ossilaginis; Table 1 ). Gastrotheca phelloderma most closely resembles G. phalarosa. Both species produce tadpoles, have fingers and toes with lateral fringes, and Finger I larger than Finger II with discs barely wider than digits (in G. phalarosa) or equal to digits (in G. phelloderma). Gastrotheca phelloderma differs from G. phalarosa by having the skin on dorsum with prominent longitudinal ridges (absent in G. phalarosa), the venter granular (smooth except granular on posterior part of belly and proximal posteroventral surfaces of thighs in G. phalarosa), a palmar tubercle (absent in G. phalarosa), a long and distinct inner tarsal fold (barely evident on distal fifth of tarsus in G. phalarosa), and the throat and belly grayish tan (black with white spots in G. phalarosa). Gastrotheca phelloderma differs from Gastrotheca monticola, which is known from the northern Peruvian Regions of Amazonas, Cajamarca, and Piura and from southern Ecuador by being smaller (SVL to 57.7 mm vs. 73 mm in G. monticola; Duellman et al., 2001) , and having the belly uniform pale grayish tan (cream with black spots in G. monticola). Both Gastrotheca phelloderma and Gastrotheca pseustes from southern Ecuador have narrow discs on fingers and produce tadpoles, but G. phelloderma is smaller (to 57.7 mm SVL vs. 62 mm in G. pseustes; Duellman and Hillis, 1987) and has the skin on dorsum with prominent ridges and warts (skin on dorsum granular, pustular or areolate), Finger I . II (Finger I 5 II in G. pseustes). Other species of Gastrotheca from southern Ecuador include G. litonedis (male SVL to 53 mm; Duellman and Hillis, 1987) and G. psychrophila (male SVL to 50 mm; Duellman and Hillis, 1987) , both of which have larger males than G. phelloderma (male SVL to 43.8 mm). Furthermore, G. phelloderma differs from G. psychrophila in having Finger I . II (Finger I , II in G. psychrophila), and from G. litonedis in having the skin on dorsum with prominent ridges and warts (usually areolate in G. litonedis) and finger and toe discs about equal to the width of digit (twice the width of digit in G. litonedis). Gastrotheca longipes from the Upper Amazon Basin in Ecuador and northern Peru usually has a uniform green dorsal coloration (grayish tan with reddish-brown paravertebral markings in G. phelloderma) and the fingers webbed (unwebbed in G. phelloderma). From other Peruvian species of Gastrotheca, G. phelloderma (SVL to 57.7 mm in adult females) can be distinguished by its smaller size compared to G. lateonota (to 63.7 mm; Duellman and Trueb, 1988), G. stictopleura (to 68.3 mm; Duellman et al., 2001) , G. carinaceps (to 79.7 mm; Duellman et al., 2006) , or G. testudinea and G. weinlandii, in both of which females attain SVLs of .80 mm (Duellman et al., 2001 ). Gastrotheca phelloderma is much larger than Gastrotheca griswoldi (to 44.0 mm; Duellman and Fritts, 1972) , Gastrotheca ochoai (to 37.9 mm; Duellman and Fritts, 1972) , Gastrotheca pachachacae (to 35.3 mm; Catenazzi and von May, 2011) , Gastrotheca pacchamama (to 38.0 mm; Duellman, 1987) , Gastrotheca marsupiata (to 46.5 mm; Duellman and Fritts, 1972) , Gastrotheca peruana (to 52.8 mm; Duellman and Fritts, 1972) , Gastrotheca rebeccae (to 45.7 mm; Duellman and Trueb, 1988) , and Gastrotheca excubitor (to 47.3 mm; A. Catenazzi, personal observation), and produces tadpoles, whereas all others mentioned herein (except G. peruana and G. marsupiata) have direct development. Gastrotheca phelloderma differs from Gastrotheca galeata in being slightly smaller (to 57.7 mm SVL vs. to 59.4 mm in G. galeata; Trueb and Duellman, 1978) , and by lacking a casqued, coossified head (present in G. galeata). Gastrotheca phelloderma has a rounded snout in dorsal view, whereas Gastrotheca abdita, G. ochoai, and Gastrotheca zeugocystis have the snouts acuminate in dorsal view. Gastrotheca atympana is unique in lacking a tympanum (present in G. phelloderma).
Description of holotype.-An adult female (Fig. 1) ; body moderately robust; head wider than long, as wide as body; snout rounded in dorsal view, bluntly rounded in lateral profile (Fig. 2A) ; canthus rostralis elevated, straight, angular in section; loreal region concave; lips flared; top of head flat; interorbital distance 124% of eyelid width; internarial area slightly concave; nostrils slightly protuberant anteriorly, directed anterolaterally, well behind level of anterior margin of lower jaw; diameter of eye greater than its distance from nostril; tympanum oval, higher than wide, separated from eye by distance about equal to diameter of tympanum; tympanic annulus distinct, smooth; tympanic membrane smooth; supratympanic fold moderately weak, extending from posterior corner of upper eyelid, curving behind tympanum, slightly covering its posterior margin and ending at insertion of arm.
Fore limb robust, long; ulnar tubercles absent; hand large; fingers long with distinct, narrow lateral fringes, bearing narrow, round discs of about equal width compared to digits proximal to them (Fig. 2B) ; width of disc on Finger III half the diameter of tympanum; relative lengths of fingers: I . II , IV , III; fingers unwebbed; subarticular tubercles large, round, conical in lateral profile, none bifid; supernumerary tubercles numerous, subconical, about one-half to one-third the size of subarticular tubercles, nearly covering surfaces of hand, most prominent along segments of fingers than in between; palmar tubercles low, bifid; prepollical tubercle elliptical. Hind limb robust; tibia length 47% SVL; foot length 49% SVL; calcar and tarsal tubercles absent; inner tarsal fold distinct, extending from posterior corner of inner metatarsal tubercle along three-fourths of tarsus, sharply projecting and slightly undulated (Figs. 1B and 2C) ; outer metatarsal tubercle absent; inner metatarsal tubercle conical, ovoid; toes long with distinct, narrow lateral fringes, bearing narrow, round discs of about equal width compared to digits proximal to them; relative lengths of toes: I , II , V , III , IV; toes about one-third webbed; webbing formula I2-3II2-3III2-2IV2-2V; subarticular tubercles moderately large, ovoid, conical in lateral profile, none bifid except for slightly bifid penultimate subarticular tubercle on Toe IV; supernumerary tubercles small, numerous, subconical, more prominent along segments of toes than in between (Fig. 2C) .
Skin on dorsum of head, body, and limbs with prominent longitudinal ridges and many scattered warts and pustules giving a tree bark-like appearance, not co-ossified with skull, lacking transverse ridges; large warts on inner margin of upper eyelid narrowing interorbital distance; small, strongly elevated pustules (higher than broad) on dorsal surface of head; paravertebral ridges from shoulder to level of sacrum consisting of elongate coalesced warts; two ridges from opening of brood pouch to level of thighs; narrowly separated ovoid warts in longitudinal row extending from level of arm insertion to groin forming an irregular dorsolateral fold; skin on flanks tubercular; skin on throat, belly, and anterior half of ventral surfaces of thighs granular, posterior half of ventral surface of thighs and posterior surface of thighs strongly granular consisting of small conical tubercles; remaining skin surfaces smooth; three large tubercles on each side below cloacal opening; opening of pouch V-shaped with anterior border at level of posterior edge of sacrum. Dentigerous processes of vomers narrowly separated medially between small ovoid choanae, each bearing four teeth. Tongue broadly cordiform, shallowly notched posteriorly, free behind for about one-fourth of its length. 
Measurements of holotype (in mm)
. TL 22.7, FL 23.8, HL 19.4, HW 19.7, ED 5.7, TY 3.0, IOD 5.7, EW 4.6, IND 3.5, , N-J 3.7, O-J 2.5, F1L 5.8, F3L 15.3, DF3 1.5.
Coloration of holotype in preservative.-Dorsal and lateral ground color dark gray (Fig. 1) . Each upper eyelid with a dark grayish-brown blotch, interorbital bar absent; one dark grayish-brown, irregularly shaped paravertebral stripe on each side extending from mid level of tympanum to cloacal opening; left paravertebral stripe continuous until brood pouch, then followed by dark grayish-brown blotch at left side of brood pouch opening, and by a stripe extending from inside the brood pouch opening diagonally to left corner of cloacal opening; right paravertebral stripe as described for left, but with a separation at level behind arm insertion; each upper arm anteriorly with a small dark grayish-brown blotch, dorsal surface of each upper arm below elbow with a dark grayishbrown bar, and a second one above ankle of hand, small blotch dorsolaterally on Finger IV; dorsal surface of each thigh with a dark grayish-brown bar; posterior surface of thighs dark gray with minute black spots; one dark grayish-brown bar on knee, one ovoid dark grayish-brown blotch dorsally on middle of shank, outer surface of foot with two dark grayish-brown blotches; head laterally dark gray, canthal stripe absent; upper lip pale at level below eye and tympanum pale gray otherwise dark gray; irregularly shaped dark grayish-brown blotch from posterior corner of eye across tympanum to upper half of middle of flank; flanks dark gray with minute black spots; throat pale gray to white, with few black spots on its margin; chest, belly, and extremities ventrally cream, except for pale gray tarsus.
Coloration of holotype in life.-Unknown.
Variation.-Coloration in life is based on photos taken by A. Catenazzi from a male and female specimen. Male specimen (MUSM 15965; Fig. 3B ): Venter cream with pattern of brown spots. Paravertebral brown rows join posterior to midbody on dorsum. Ventral surfaces of hands and feet and pericloacal region yellow (A. Catenazzi, field notes). Female specimen: Dorsum grayish tan. A reddish-brown paravertebral stripe on each side from upper eyelid to cloacal opening surrounded by pale gray; canthal and interorbital stripes absent, upper lip at level of tympanum and eye pale gray to white otherwise grayish tan. Reddish-brown flecks laterally on head posterior to eye, followed by reddish-brown stripe extending from posterior corner of tympanum to middle of flank, surrounded by black; flanks grayish tan with few minute dark brown spots; few pale green flecks scattered dorsally on head and laterally below eye; extremities dorsally with reddishbrown ovoid blotches surrounded by dark brown followed by a surrounding of pale gray; venter pale gray; iris reddish brown with fine black reticulations, pupil with a bronze ringlet. Coloration and skin texture are highly variable. Large warts and ridges are associated with dark brown paravertebral markings, which are usually continuously extending from upper eyelid to cloacal opening. The longest dorsal ridges are found in a female (MUSM 27750; Fig. 3 Etymology.-The specific name phelloderma is derived from the Greek noun phellos meaning cork, bark, and the Greek noun derma meaning skin. The specific epithet is a noun and refers to the skin texture of the new species, which reminds us of the bark of a tree such as an oak.
Distribution and ecology.-The species is known from two sites (Pampa del Cuy and Alpamachay) in the Río Abiseo National Park (Fig. 5) . One adult female (MUSM 27742) contained in the brood pouch 49 embryos at Gosner Stage 31. Two collected specimens at Gosner Stages 45 and 46 indicate development by tadpoles. The conservation status of populations within the Río Abiseo National Park is unknown. The fungus Batrachochytrium dendrobatidis, which causes chytridiomycosis in amphibians and has been linked to population declines of anuran species in the Peruvian Andes Seimon et al., 2007) , has been detected in 3.4-6.6 (5.4 6 1.0) 3.3-5.3 (4.4 6 0.6) EW 3.9-6.2 (5.0 6 0.6) 3.7-4.9 (4.3 6 0.4) IND 3.1-4.1 (3.6 6 0.3) 2.9-3.3 (3.1 6 0.2) E-N 4.5-5.7 (5.0 6 0.3) 3.7-5.2 (4.6 6 0.5) N-J 3.7-5.1 (4.1 6 0.3) 3.2-3.6 (3.4 6 0.2) O-J 2.5-3.6 (3.0 6 0.3) 2.2-2.5 (2.4 6 0.1) F1L 8.1-10.9 (9.9 6 0.7) 6.8-8.7 (7.9 6 0.9) F3L
13.4-16.3 (14.6 6 0.7) 10.7-13.1 (11.9 6 0.9) DF3 1.5-2.3 (2.0 6 0.2) 1.3-1.6 (1.5 6 0. a Abbreviations: snout-vent length (SVL), tibia length (TL), foot length (FL, distance from proximal margin of inner metatarsal tubercle to tip of Toe IV), head length (HL, from angle of jaw to tip of snout), head width (HW, at level of angle of jaw), eye diameter (ED), tympanum diameter (TY), interorbital distance (IOD), upper eyelid width (EW), internarial distance (IND), eye-nostril distance (E-N, straight line distance between anterior corner of orbit and posterior margin of external nares), nostril-jaw distance (N-J, horizontal distance between the ventral margin of the external naris and the upper lip), orbit-jaw distance (O-J, horizontal distance between the ventral margin of the orbit and the margin of the upper lip), Thumb length (F1L, distance from the proximal edge of the prepollical tubercle to the tip of the finger), Finger-III length (F3L, distance from the proximal edge of the palmar tubercle to the tip of the finger), and width of disc on Finger III (DF3, at middle of disc).
populations of Atelopus patazensis near Río Abiseo National Park (Venegas et al., 2008) . The presence of this fungus could pose a threat to the conservation of G. phelloderma within the park.
REMARKS
The Río Abiseo National Park was established in 1983 and is located in the eastern Andes at 7u459S and 77u309W in the San Martín Region of Peru between the Marañ ón and Huallaga rivers (Fig. 5) . The park covers an area of approximately 2745 km 2 including 70% of the Abiseo River basin. Elevations inside the park extend from 350-4200 m. Pampa del Cuy is located in the northwest sector of the park at 07u34.89S, 77u27.09W between 3400-3600 m. The type locality consists of wet puna and subpáramo grasslands, sympatric anurans include Telmatobius atahualpai and undescribed species of Phrynopus and Pristimantis. Leo (1995) assessed the endemism of three vertebrate groups (frogs, birds, and mammals) of the Río Abiseo National Park. She reported seven endemic and undescribed species of anurans for the park, including two species of Phrynopus, two Eleutherodactylus (5 Pristimantis), one ''Hyla,'' and two species of Gastrotheca, including Gastrotheca sp. nov. 1 described here. Instituto Nacional de Recursos Naturales (2003) mentions 30 species of amphibians for the national park.
